The goals of this study were to evaluate the microbial activity, arbuscular mycorrhizal fungi and inoculation of woody plants (Caesalpinia ferrea, Mimosa tenuiflora and Erythrina velutina) in lead contaminated soil from the semi-arid region of northeastern of Brazil (Belo Jardim, Pernambuco). Dilutions were prepared by adding lead contaminated soil (270 mg Kg -1 ) to uncontaminated soil (37 mg Pb Kg soil -1 ) in the proportions of 7.5%, 15%, and 30% (v:v). The increase of lead contamination in the soil negatively influenced the amount of carbon in the microbial biomass of the samples from both the dry and rainy seasons and the metabolic quotient only differed between the collection seasons in the 30% contaminated soil. The average value of the acid phosphatase activity in the dry season was 2.3 times higher than observed during the rainy season. There was no significant difference in the number of glomerospores observed between soils and periods studied. The most probable number of infective propagules was reduced for both seasons due to the excess lead in soil. The mycorrhizal colonization rate was reduced for the three plant species assayed. The inoculation with arbuscular mycorrhizal fungi benefited the growth of Erythrina velutina in lead contaminated soil.
Arbuscular mycorrhizal fungi trays with NCS soil. After growth of the first true leaves, the plantlets were transferred to plastic bags containing 2 kg of substrate each.
Plantlets of M. tenuiflora, C. ferrea and E. velutina were inoculated at the root region with 100 glomerospores extracted from NCS and from the 15% contaminated soil. After 90 days the plantlets were evaluated by measuring the height, stem diameter and dry weight of the aerial parts. Mycorrhizal colonization was observed on roots stained with Trypan Blue in lactoglycerol (24) and quantified by the grid-line intersect method (12) . The experimental design was randomly outlined in 3 × 2 × 2 factorial, with 3 plant species, 2 inoculation treatments (with and without AMF) and 2 substrates (NCS and 15% contaminated soil), in five replicates.
The data were analyzed using analysis of variance and the means were compared by Tukey's test (P 0.05).
RESULTS AND DISCUSSION
Starting at 7.5% contamination, the lead levels were above the acceptable level (300 mg kg -1 and 50 mg kg -1 ) for alkali and acidic soils, respectively (5). With a concentration above 58.6 mg kg Pb -1 , the soil's pH (±4.9) might have helped make the metals available and to reduce the carbon and nitrogen levels of the microbial biomass (16) . In general, the nutrients (P, Ca, Mg and Al) were present in higher concentrations in the rainy seasons, regardless of the level of contamination, which resulted in increased microbial activity during this period (Table 1) . . Acid phosphatase activity in (a) non-contaminated soil (0%) and with increasing proportions of lead-contaminated soil (7.5%, 15% and 30%) and (b) from the dry and rainy seasons. Means followed by the same letter do not differ significantly by the Tukey test at 5% probability. Glomerospores  144a  132a  136a  124a   MPN  350  140  40  12 Means followed by the same letter in the row do not differ significantly by the Tukey test at 5% probability.
Table 2. Most probable number (MPN) of infective propagules and arbuscular mycorrhizal fungi (AMF) spores (glomerospores) in non-contaminated soil (NCS) and in lead-contaminated soil (CS), from the dry (D) and rainy (R) seasons.
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The colonization rate of AMF was below 10% for the three plant species assayed in the NCS and 15% contaminated soil. E. veluntina had the lowest colonization rate (1.5%) in both soils and the rate declined in the roots of both M. tenuiflora (6.5% to 2.7%) and C. ferrea The growth of M. tenuiflora and E. velutina was not influenced by the addition of lead in the substrate, while C. ferrea appeared to be sensitive height to 15% contamination (Table 3 ). This can be explained by the excess lead in the soil solution, indicating an inhibitory effect. In spite of the low colonization rates for the three plant species, only C. ferrea and E. velutina responded to the inoculation in some of the growth parameters. In E. velutina, the stem diameter of the inoculated plants differed from the non-inoculated plants for both soil treatments (0% and 15% contamination). In addition, the amount of dry matter was higher in the colonized plants, especially in the 15% contamination treatment. Plantlets of C. Arbuscular mycorrhizal fungi ferrea also showed a significant difference in height when grown in non-contaminated soil.
In a study by Trannin et al. (27) with arbuscular mycorrhizal fungi, cultivated in non-contaminated (0%) and in 15% contaminated soil, after 90 days in the greenhouse.
DWAP -Dry weight of aerial parts; data are the mean of 5 replicates. Means followed by the same small letter in the rows and same capital letter in the columns do not differ significantly by the Tukey test at 5% probability.
CONCLUSIONS
The microbial activity in the semi-arid region of northeastern Brazil (Belo Jardim, Pernambuco) is negatively affected by lead contamination in the soil.
The activity of acid phosphatase in the soil from the semiarid region can be induced when there is up to 80.3 mg kg -1 of lead in the soil.
Mycorrhizal infectivity in soil from the semi-arid region is directly affected by the concentration of lead in the soil.
Inoculation with arbuscular mycorrhizal fungi benefits the growth of Erythrina velutina in soil with moderate lead contamination levels (up to 80.3 mg Pb Kg soil -1 ).
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